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Abstract

The memory access behavior of chip multi-core processors under the dual-grain directory ( DGD) structure and

DGD’ s directory overhead on sharing behavior were studied to decrease the area overhead of the DGD structure.

Aiming at the problem that DGD needs to create additional block directory entries for shared cache regions, an in-

novatory region shared DGD, called RSDGD, was proposed. The proposed directory can use one region shared di-

rectory entry to track coherence information of a memory region for at most 3 sharers, thus the additional block di-

rectory entries are efficiently reduced, and the directory area is saved. The experimental results show that the re-

gion shared DGD can save the directory area by 25% in average compared with the former DGD solution, while the

caused performance lost is just under 0. 6% . This solution is proved to be effective in reducing chip area and in-

creasing directory structure’ s elasticity.

Key words: dual-grain directory (DGD) , chip multi-core processor, cache coherence, region shared, direc-

tory coherence protocol, memory access optimization
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